ABSTRACT Despite the increasing costs of education and the growing use of information communication technologies (ICTs) in developing countries, the need for more educational opportunities is increasing. This paper aims to answer the question: is e-learning a panacea for education in developing countries? It is based on the case country Sudan, and analyzes students', academics', and policymakers' attitudes toward e-learning, ICTs, and educational technology. This study uses an exploratory research approach, and relies mainly on two data collection instruments: questionnaire and semi-structured interview. A survey was conducted on a population of academics and students at five public universities in Sudan, as well as policymakers from these institutions and the higher education ministry. A convenience sample of 400 was chosen as the target population representation. A total of 388 valid questionnaires were returned. The results show more conservative attitudes toward e-learning and ICTs among academics and policymakers. The study concludes that there is an increasing demand in developing countries for more authentic learning opportunities and simulated experiences that the e-learning can provide. E-learning, however, is a paradigm entirely different from traditional face-to-face education. To do e-learning work, a different roles and practice is required for the educator.
published by The Department of Economic and Social Affairs of the United Nations Secretariat, states that ''[t]he world's population in 2015 stands at 7.3 billion people and it is projected to increase to 8.5 billion in 2030.'' The majority of this population growth at the global level will come from the growth of the populations of Africa and Asia [4] . The report warns that such growth of populations in developing countries will lead to the creation of significant and wide-reaching obstacles that will increase the demand for both higher and formal education.
All these reports concur on the fact that the problem of illiteracy is widespread in these countries, especially among women. The situation is likely to get worse in the absence of action from the educational policymakers in these countries, as they face a growing educational demand due to the continuing growth of the population at school-going age. Another barrier that was raised by these reports was the increasing costs of education, as many poor developing countries are reported to be struggling to provide reasonable access to primary education. A 2016 UNESCO report states, ''In at least 35 countries, governments spent less than 4% of GDP and less than 15% of their total expenditure on education'' [5] .
With the spreading use of information communication technologies (ICTs), increasing demand for authentic education, and the enormous costs of capital and infrastructure associated with on-campus higher education, developing countries need to adopt e-learning to provide the solution.
A. AIM OF THE STUDY
In light of the above, a question that is raised is whether developing countries can take advantage of advances in communication and information technologies to solve some current educational problems? To investigate this phenomenon, the overarching research question is stated as: Is e-learning in developing countries a panacea? The study explores the topic in the case country Sudan. In order to answer the above question, the researcher sought to answer the following subsidiary research questions:
Q1. What are the attitudes of academics, educational policymakers, and students to the concept of E-learning?
Q2. What are the differences in respondents' attitudes to the concept of e-learning according to their present position?
Q3. What are the attitudes of academics, educational policymakers, and students towards ICTs and educational technology?
Q4. What are the differences in respondents' attitudes to ICTs and educational technology according to their present position? Q5. What are the possible obstacles to the setting up of an e-learning system in developing countries?
B. SIGNIFICANCE OF THE STUDY
The significance of this study is as follows:
This study will shed light on the educational challenges of the 21st century in developing countries. The results of this study will provide a clear vision for decision-makers in developing countries on the possibility of adopting e-learning.
II. THEORETICAL FRAMEWORK A. THE SIGNIFICANTCE OF TECHNOLOGY IN EDUCATION
For the past 60 years there has been an ongoing debate about whether or not media do, might, or ever will influence learning [6] . Clark concluded in general that there are no significant differences between face-to-face learning and alternative media learning [7] . Promoters of the use of media in education use this generalized result to argue for the benefits of media-based delivery, because there is no direct human involvement in the learning results. However, supporters of more traditional delivery of education have argued that there are no compelling reasons to move from traditional delivery methods, as there are no learning improvements noted in media-based delivery of education.
To date, research shows that high-quality learning, including face-to-face delivery, can be delivered in many ways by many media [7] - [10] . Given this equivalence of learning outcomes, cost-effectiveness and access issues can be legitimately discussed. Clark, Norman and others argue that in cases in which different media yield similar learning gains, we must choose the least expensive way to achieve the learning goal [7] , [9] , [10] . Traditional delivery methods are costly and not scalable to meet constantly growing demand. The need for life-long learning and retraining, and the increasing technological skills required by employment in the information age, are increasing demand for places at higher education institutions, driven by a larger percentage of secondary school graduates. Despite this increase in demand, developing countries' governments spend only a small percentage of their total GDP on education [5] , [11] , [12] . Traditional delivery systems usually answer this growth by increasing class size and the number of teachers, without any accompanying infrastructure solutions. However, this is unacceptable, as it cannot face the educational challenges of the 21st century. On another side, creating e-learning courses usually includes higher production costs, depending on the complexity of the LMS and the media used (video, audio, graphic, HTML pages, etc.)-and the course content is just the beginning. A complete online learning solution also includes the hardware and network connections used to deliver the courses. However, these online courses are usually delivered to large numbers of students at a very low cost per student [11] .
The most pressing argument for the use of alternative media to deliver educational courses comes from the new learners of the 21st century. They are willing to pay for educational material, authentic experience and knowledge which can be delivered at any place and at any time whenever they want [13] , [14] .
B. ICTs AND EDUCATION IN DEVELOPING COUNTRIES
Providing a laboratory equipped with the latest educational technology tools and reliable internet connection is still a dream for most developing countries' institutions. A recent UNESCO survey of teachers in developing countries found that ''the majority of teachers in African countries reported that the lack of adequate hardware and software as well as unreliable Internet access were significant barriers to using computers in instruction'' [15] . The report shows that many institutions in developing countries have a student-teacher ratio of 80:1 and often have to deal with 20-odd computer devices for the entire school [15] .
In addition, most teachers in educational institutions in developing countries lack the basic skills required to use modern educational technology tools, because of the lack of training and professional development to integrate technology into education [15] .
Another report noted that ''ICT use in education is at a particularly embryonic stage in the majority of countries in sub-Saharan Africa'' [16] . Although in most African countries ICTs are being introduced at different paces, expansion remains slow in the education sector due to corruption and lack of efficient policies, basic infrastructure (e.g. classrooms, electricity, computer labs, internet connections), financial resources and qualified teachers, with the challenges being especially exacerbated in rural areas [16] . VOLUME 7, 2019 
C. PREVIOUS STUDIES
Several studies have been conducted on the implementation and acceptance of e-learning in developing countries. A recent study investigated the challenges hindering the implementation of e-learning in three Kenyan public universities who are currently using e-learning in a blended mode approach [17] . Data was collected from 148 university staff through questionnaire and interviews. The study concludes that e-learning comes with several obstacles, which public universities in Kenya need to address before successful implementation of this kind of delivery mode. Another quantitative study was conducted in Liberia [18] . Structural equation modeling was employed to test the research hypotheses, with data mainly collected through an online questionnaire completed by 269 secondary and post-secondary students. The results indicated that students' behavioral intention to accept and use e-learning in developing countries was significantly affected by their perceptions of its usefulness, ease of use, and promotion of quality of life, and social influence.
A literature review study identified major challenges to implementing e-learning systems in developing countries, including poor network infrastructure, lack of ICT knowledge, weakness of content development, language competency etc. [19] . A similar review study stated that ICT infrastructure, local content, copyright issues and culture are the main challenges facing the implementation of e-learning in the Arab countries [20] . [21] conducted a study to examine the acceptance of e-learning systems by higher education students in Pakistan. The study incorporated critical external factors in the technology acceptance model. The study used a structural equation modeling approach to test the research hypotheses. A total of 354 learners at the Virtual University of Pakistan were surveyed. The results of the study showed that computer self-efficacy, internet experience, enjoyment, and system characteristics have positive and significant influence on ease of use, while system characteristics are a strong predictor of perceived usefulness. The study concluded that these results will provide practical implications for e-learning experts, policymakers, practitioners and e-learning developers in successfully implementing e-learning delivery modes in Pakistan [22] .
III. STUDY METHODOLOGY
This quantitative study depends mainly on two data instruments: questionnaire, and semi-structured interview. The questionnaire was designed to collect data about the participants' perceptions of e-learning, ICTs and educational technologies, while the semi-structured interviews were for the sake of collecting data from the e-learning experts who are involved in the e-learning system.
A. QUESTIONNAIRE
A questionnaire was designed to collect data about the participants' perceptions of e-learning, ICTs and educational technologies. It was distributed to academics, students, and policymakers in five government educational institutions in Sudan in July and August 2018. The content of the questionnaire used in this study was shaped by three main sources. The first source was the review of e-learning and mobile learning theoretical literature [23] - [25] .
The second source was the personal experience of the researcher in handling the use of learning management systems in the design and delivery of e-learning courses. Informal discussions with e-learning colleagues at higher educational institutions were the third source.
The questionnaire consisted of four parts. The first part of the questionnaire included the demographic background of the participant. In the second part of the questionnaire, there were fifteen items intended to determine the participants' attitudes towards the concept of e-learning. The third part consisted of twelves items to investigate participants' attitudes towards ICTs and educational technologies. The fourth part asked the participants to determine their opinion of eight obstacles that will hinder the implementation of e-learning in the country. Five-point Likert scale responses were used in this survey: (1) represented strongly disagree, (2) represented disagree, (3) represented neutral, (4) represented agree and (5) represented strongly agree.
B. VALIDITY AND RELIABILITY
The instrument may be opaque and therefore difficult for the respondent to respond to. Because of such a possibility, copies of the questionnaire were sent to six scholars specialized in methodology, educational technology, educational psychology and education measurement to validate it. They gave useful comments and suggestions. Modifications were made to the questionnaire items according to their suggestions and comments. The researcher verified the reliability of the tool by applying the study tools on a pilot sample that consisted of 30 students from outside the study sample. Cronbach's alpha was calculated using the SPSS program, providing a value of (0.86) for the questionnaire, as shown in Table 1 .
C. SEMI-STRUCTURED INTERVIEW
The interview adopted a semi-structured format. The interviewees were e-learning practitioners and e-learning systems developers. This semi-structured interview was designed to identify the e-learning experts' opinions and views on the existing e-learning systems. 
D. THE SAMPLE
In this study a cross-sectional sampling technique was used based on the timeframe allowed for this study. The study population consisted of students, academics and policymakers at five public universities and the Ministry of Higher Education located in Khartoum, the capital city of Sudan, where most of the country's institutions of higher education are located. Via convenience sampling, the researcher selected 250 students, 100 academics and 50 policymakers from these different universities and the Ministry of Higher Education. A total of 388 valid questionnaires were returned from the 400 distributed, as outlined in Table 2 .
IV. RESULTS AND DISCUSSION
The Statistical Package for Social Sciences (SPSS) was used to analyze and tabulate the full data from the questionnaires. The chi-square test was used to determine significance, which was considered acceptable at levels of.05 or below.
To investigate the differences of the responses according to the participants' present position, an ANOVA for equality of means and Scheffe's test for multiple comparisons were employed to determine the differences of the means.
Part 1 of the questionnaire dealt with demographic data. To determine the participants' views in Parts 2 and 3, a Likert scale with 5 points was used: (1) represented strongly disagree, (2) represented disagree, (3) represented neutral, (4) represented agree and (5) represented strongly agree. Then those answers were categorized into five equal range levels through following equation: the length of category = (maximum value − minimum value) ÷ number of alternatives = (5 − 1) ÷ 5 = 0.80, as shown in Table 3 . 
A. PARTICIPANTS' ATTITUDES TOWARDS THE CONCEPT OF E-LEARNING
In Part 2 of the questionnaire the researcher sought to explore the participants' attitudes towards the concept of e-learning. Mean scores and standard deviations for the participants' responses to each of the questionnaire items 1−15 were calculated, as shown in Table 4 .
The results shown in Table 4 indicate that that the majority of respondents agree with most of the statements in Part 2 (Participants' attitudes towards the concept of e-learning) of the questionnaire, with a total mean of 3.56. It is also evident from Table 4 that the response to item 1 had the lowest average (1.94), which shows that the majority of respondents do not believe that e-learning systems are suitable only for developed countries. Another item that the participants disagree with was item 15, ''E-learning is a fashion that will diminish soon'' with mean 2.47. However, the highest average VOLUME 7, 2019 The results are consistent with previous studies [18] , [21] and reveal that a different kind of teacher and student are required to make e-learning work. The students approach content with different needs according to changes in their learning environment. Their requirements for flexible interaction, rich content and integrating technology increase with each course they receive. From the above it is clear that there is a great deal of encouragement among the people of Sudan for the idea of establishing an e-learning system in developing countries.
B. WHAT ARE THE DIFFERENCES IN RESPONDENTS' ATTITUDES TO THE CONCEPT OF E-LEARNING ACCORDING TO THE THEIR PRESENT POSITION?
ANOVA test was employed to determine the differences of the means responses according to the present position of the sample. The independent variables were the present position, and the dependent variables were the means of the questions' responses. Based on the data shown in Table 5 , there were significant differences in mean scores for participants' attitudes toward acceptance of e-learning between the three present position groups (mean square = 12.89, F =6 3.65, p = 0.00 < 0.05). Within present position groups, there are no significant differences (mean square = 0.203).
Multiple comparisons in Table 6 showed that significant differences between present position groups were driven mainly by significant differences between the students, and academics and the Policymakers. The mean difference between the students and the academics was 0.580 (p = 0.00), while the mean difference between the Students and the Policymakers was 0.41 (p = 0.00).
C. PARTICIPANTS' ATTITUDES TOWARDS ICTs AND EDUCATIONAL TECHNOLOGIES
The results of the analysis for participants' attitudes towards ICTs and educational technologies are presented in Table 6 . The results reveal that all the participants have a good opinion of ICTs and educational technologies as educational tools.
The responses to items 1, 2 and 3, with the respective average values of 3.76, 3.97 and 3.85, show that the majority of respondents believe that the role of educational institutions will be dramatically changed within five years, because of the internet and electronic education media. They also believe that ICTs will increase instructional proficiency. Asked if they use electronic resources for professional growth or communication (item 4), participants' responses were neutral. It can be supposed that this is not because they have no desire to do so, but because either computers or the internet (or both) are not available, or if they are available, they are not enough, and this result is consistent with the report conducted by UNESCO [15] . That is, the educational software is not available and the students don't have electronic resources. For item 8 with average 3.13, the participants pointed out that they do not use the computer and internet to enhance their professional performance. In item 9 with average 3.24, the participants pointed out that they do not make use of e-mail in their communications, as the number of computers is not sufficient or the institution is not connected to the internet. For the other items all the participants agree about the important of ICT and educational technology in the educational process.
D. WHAT ARE THE DIFFERENCES IN RESPONDENTS' ATTITUDES TO ICTS AND EDUCATIONAL TECHNOLOGY ACCORDING TO THEIR PRESENT POSITION?
To investigate the differences of the responses according to the participant's present position, an ANOVA was employed to determine the differences of the means among the three present position groups. The independent variables were the present position groups, and the dependent variables were the means of the items in Part 3 of the questionnaire. Based on the data shown in Table 8 , there were significant differences in mean scores for participants' attitudes toward the ICTs and educational technologies between the three present position groups (mean square = 16.558, F = 36.904, p = 0.00 < 0.05). Within present position groups there is no significant differences (mean square = 0.449).
Multiple comparisons in Table 9 showed that significant differences between present position groups were driven mainly by significant differences between the students, and academics and the Policymakers. The mean difference between the students and the academics was 0.650 (p = 0.00) while the mean difference between the Students and the Policymakers was 0.495 (p = 0.00), while the mean difference between Policy maker and academics was 0.154 (p = 0.445). This indicates that there are no significant differences between Policymakers' and academics' attitudes towards ICTs and educational technologies. 
E. OBSTACLES
The goal of Part 4 of the questionnaire is to investigate perceptions of possible obstacles to the setting up of an e-learning system in developing countries. Respondents were invited to reply on a graded scale to statements of possible barriers to an e-learning system. The results shown in Table 10 indicate that that the respondents agree on all the proposed possible barriers to setting up an e-learning system in developing countries, with the total mean of 3.80. Table 11 shows the percentage of participants who agree on the potential obstacles to setting up an e-learning system in developing countries. It indicates that 67.5% of the respondents agree (SA and AG) that e-learning systems will not be accepted by the majority of people in developing countries (item 1). This result is consistent with the study conducted by [18] , the results of which showed that the student's behavioral intention to accept and use e-learning in developing countries was significantly affected by their perceptions of its usefulness and ease of use, and social influence. This is not unusual, as in developed countries there was no widespread acceptance of the e-learning system when it was begun.
The participants agree that people hold negative attitudes toward e-learning (item 2, 62.8%). Some 60.0% of respondents see lack of experience as an obstacle in item 3. For items 4, 5 and 6 the opinions of the respondents are not significantly different. If the policymakers who make the decisions on education in the country back this project, this obstacle will be overcome.
In the open question (item 8) the lack of money was quoted as an obstacle by 178 respondents. Other obstacles included quality and quality assurance, qualified technologists, and copyright issues.
The above shows that respondents are clearly aware of problems facing the eventual setting up of an e-learning system in Sudan. This result is consistent with three prior studies [17] , [19] , [20] .
F. SEMI-STRUCTURED INTERVIEW
The semi-structured interview was designed to identify the e-learning experts' opinions and views on the existing e-learning system. The interviewees were e-learning experts who are involved in the e-learning system (e.g., chief learning officers, training managers, trainers/instructors, and e-learning developers).
G. THE PARTICIPANTS
The participants belonged to various types of institutions and organizations in Sudan, including government and private. This 10-item semi-structured interview was completed by 32 individuals, most of whom were active in e-learning professions or knowledgeable of the e-learning field. These semi-structured interviews took place in August 2018 using a semi-structured interview sheet.
Some 60% of the interviews worked in organizations with between 300 and 500 employees, and 40% worked in organizations employing fewer than 300 employees. These organizations also varied in their industry types, including communication, consulting, training, education, IT and government organizations. In terms of the respondents' positions, about 30% were executives (e.g., chief education officers, chief technology officers, and presidents) and about 20% were at the management level (e.g., e-learning managers or training managers). In addition, 50% of the respondents were instructional designers, performance technologists, or trainers/instructors. As indicated above, the interviewees were highly active in e-learning.
H. FINDINGS FROM SEMI-STRUCTURED INTERVIEWS
The semi-structured interview asked 10 questions about the current status of e-learning in interviewees' organizations as well as their predictions regarding future directions of e-learning. Some findings from this interview are given in the following sections.
A large majority of those interviewed indicated that the future of e-learning in developing countries was positive. About 90% of respondents described themselves as e-learning promoters or supporters. Over 70% of those interviewees responded that they currently use e-learning or blended learning to train their students or employees. It is interesting to note that there have been additional indicators of e-learning investments by the interviewed organizations. For example, most people interviewed reported that in 2015, their organization spent between 10% and 40% of its total training budget on e-learning infrastructure. Moreover, 60% of people interviewed replied that their organization had an e-learning strategic plan. When asking about the impact of e-learning by the year 2025, the majority of respondents said that e-learning would have a positive effect on learners.
In addition, more than 40% of the interviewees predicted that their organization would focus most on the creation and delivery of e-learning content. Interviewees predicted that e-learning would be most affected by learning management system tools, networking technologies and rich multimedia content in the next few years. A majority of the interviewees predicted that by 2020, most of the specialist training courses would be online, and instructional design will be the most vital skill for online instructors.
More than 70% of those interviewed define ICT infrastructure, culture, copyright issues, level of skills, low quality content and internet access as the most salient challenges that must be addressed during the next few years. These results are consistent with the three studies [12] , [22] , [23] . Interviews confirmed that the above points were a major obstacle to the implementation of the e-learning approach in developing countries.
V. CONCLUSIONS
The survey was very revealing of the attitude of policymakers, academics and students for e-learning and educational technologies and the skills in ICT. The most important issues that emerged from the survey relate to the following:
There is a general positive opinion of e-learning and educational technologies among policymakers, academics and students in Sudan. E-learning is seen as a good solution to students' problems in higher education and as a worthwhile project.
Respondents reject the idea that e-learning is suitable only for developed countries. All groups recognize obstacles in the use of e-learning and educational technologies, and identify the need to be supported by the institution in their effort.
There is a positive disposition on the part of policymakers and academics to use educational technologies, as well as a relatively high aptitude in ICT. Academics appear more conservative towards e-learning and educational technologies. Higher education in developing countries has major problems that e-learning and its varied technologies will help solve or eliminate.
VI. LIMITATIONS
Despite the fact that this study has adopted a rigorous research procedure, some potential limitations remain to be addressed in future studies. First, the response rate of participants from higher educational institutions in Sudan was very low. Thus, the generalizability of the findings from this study should be treated with caution due to differences among the populations in developing countries. This study focused on participants' attitudes towards e-learning systems. Future studies can investigate the human factors affecting the acceptance of e-learning in developing countries.
This study adopted a cross-sectional design, which means that data was collected at only one point in time and the researcher could not manipulate the variables. Therefore, longitudinal research is required to enhance the understanding of correlation and interrelationships among variables.
VII. RECOMMENDATIONS AND SUGGESTIONS
Higher education policymakers should be convinced that e-learning universities can achieve what other universities cannot. They should be financed by all developing countries' governments. There should be cooperation between telecommunication companies and higher education ministries in the developing countries to transmit the e-learning courses. Degrees and certificates awarded by e-learning universities should be accredited by all developing countries.
In many institutions of higher education, a unit or a center for academic staff development has been established, such as the University of Khartoum's Center for Staff Development. It is recommended that these centers introduce these new technologies to older academics. Such training is vital to development in this area, and must be part and parcel of staff's ongoing professional development. Achieving such a goal will certainly reduce the number of those who oppose e-learning simply due to lack of familiarity with the area.
